By leveraging advanced information and communication technologies to provide innovative services through Internet, manufacturing service companies successfully integrate and coordinate the value chain activities to cost-effectively produce quality products for global customers. However, those complex electronic service (e-service) innovations usually are not necessarily adopted soon by customers as expected, which leads to slower investment returns and lower online service level. This study tried to understand the relationship between industry institutional factors and adoption intention of e-service innovation, and consider the moderating effect of e-service complexity. A survey included 263 respondent companies was conducted to collect empirical data from semiconductor industry. Research results shown that three institutional factors (technology standardization, propagating institution and institutional pressure) all have positive influence on the e-service innovation adoption intention. The e-service complexity has negative influence on the adoption intention and negatively moderates the effect of institutional pressure and propagating institution, while positively moderates technology standardization effect. Institutional factors can be useful strategic tools for promoting e-service innovation diffusion but need to consider innovation complexity. With the findings, this study contributes to academic understandings and provides several managerial implications for practitioners.
Introduction
As the industry becomes more and more disintegrated for seeking the benefits of specialty, the interactions among industrial organizations, especially in the supply chain ecosystem, are getting frequent and complicated. Recently, Taiwanese high-tech manufacturing service companies had been seizing the great opportunity of global outsourcing to successfully win business and serve worldwide customers through their flexible and efficient production capability. However, to integrate the supply chain activities as a whole to deliver completed product and service value to end market in the virtual value network, those firms need to reduce the cost and improve the quality of communication in the inter-organizational collaboration, therefore firms started to leverage the Internet technology for providing information services in an "online" or even "cloud" manner. This phenomenon, so called "e-service innovation", is prevalent in many industries and gradually accepted as one of the major types of service delivery (Chatterjee & Segars, 2001) . Although most of focal firms provide their customers with e-services, those innovations are not necessarily diffusing soon among the customers as expected, since not all customer firms will or are able to adopt those e-service innovations.
Traditional studies on innovation adoption were mainly subject to individual level. Recent studies shown that the institutional environment factors will influence the actions taken by organization in specific institutions context. Considering the adoption of inter-firm e-service innovation is a kind of organizational action, and it sometimes deeply involve firm's strategic decision and resource commitment, this study tries to identify the critical factors of e-service innovation adoption from an institutional perspective. By collecting empirical data from a Taiwan semiconductor manufacturing company and its worldwide customers, this research intends to clarify the effects of institutional factors on e-service innovation adoption intention and the direct and moderating effects of e-service complexity. Based on the research results, this study contributes to academic understanding and provides several managerial implications for how to promote inter-firm e-service innovation from an institutional factor perspective.
Theoretical Background

Inter-Firm E-Services
Inter-firm e-services are meant by the services delivered to customers through the Internet and other electronic channels (Laudon & Traver, 2011) . Based on information and communication technologies, e-services are used for interchanging business information and facilitating collaborative activities between firms. E-services are not only including inter-firm information systems integration, but also concerning organizational issues such as collaborative commerce, inter-organization process coordination, and partner relationship management. For different research purposes and viewpoints, a variety of names were used to label inter-firm e-services. Mayer-Guell (2001) defined Business-to-Business E-commerce as "the buying and selling of goods and services among businesses via the Internet." In this perspective, transaction is the focal point of inter-firm e-services. Some authors took points from the view of supply chain integration. Frohlich (2002) used "e-integration" to describe the Internet-based supply chain integration with upstream suppliers and downstream customers. Liu et al. (2010) defined the Internet-enabled supply chain management systems as the technical enabler of the orchestration of value chain operations across firm boundaries. The concept of inter-organization process coordination is the center of such viewpoint. Other researchers emphasized the functionalities of e-services and were interested in understanding how can such "e-business applications" help firms on strengthening their capabilities (Macher et al., 2002; Vakharia, 2002) .
Considering the definition of business-to-business e-commerce put the focus on transactions; e-integration of supply chain mainly concerned about logistics process integration, and e-business application centered on business capabilities are all too narrow to appropriately describe the concept of "inter-firm e-services," this study adopted a construct of "e-services" proposed by Georgakopoulos et al. (2002) , where the e-service was defined as "teams of applications and humans (participation electronically) that work together to provide a service or a product" in the inter-firm context. Cloud computing is another e-service trend now is emerging in industry. Different types of cloud computing, e.g. Infrastructure-as-a-Servcie (IaaS), Platform-as-a-Service (PaaS) and Software-as-a-Service (SaaS), provide customer with a variety of value and risk such as information property ownership, privacy and security policy.
Although Internet technologies are getting mature and give firms confidence of providing inter-firm e-services through technology innovations, the adopting rate of customer firms seems not so synchronous. When a firm invests resources to invent innovative e-services for their customers, it may become an important issue to speed up the diffusion of such innovation among the customer firms for harvesting the returns on the investment.
Adoption of Innovation
Diffusion of Innovation (DOI) Model describes the processes and components of an innovation being adopted autonomously by individuals (Rogers, 1995) . This model provides a theory base to explain how the characteristics of innovation, the adopter characteristics, and the opinion leaders and change agents influence the diffusion of innovations. DOI model suggests that the diffusion process starts slowly among pioneering adopters, reaches take-off stage as a growing community of adopters is established and the effects of peer influence arise, and levels off as the population of potential adopters becomes exhausted, thus leading to an S-shaped cumulative adoption curve (Fichman, 2000) . Lots of studies were supported the appropriation of diffusion of innovation model in information systems field (Brancheau & Wetherbe, 1990; Eneh, 2010) . However, those evidences were mainly on the simpler innovations and the individual adopters (Fichman, 2000) . Therefore, it applies less well to more complex innovations and to the adoption in and by organizations (Attewell, 1992) .
To analyze the adoption of innovation at organization level, researchers need to realize the absence of a general theory and the necessity of developing a tailored theoretical perspective to specific innovations and/or particular adoption context. Markus (1987) introduced the "critical mass" effects when organizations adopted innovative communication technologies. Attewell (1992) discussed the influences which arising from some institutions for lowering knowledge barriers on complex organizational technologies adoption by organizations. By investigating the information systems innovations, Swanson (1994) included the IS unit characteristics into the classical model, classified the IT innovation types, and postulated differential effects of the same variables depending on IT innovation type. Those models revised the classical one for better fitting the specific research problem and context. Fichman (2000) argued that even if the diffusion of complex technology innovations are slow at the early stage because of complexity, expense, and compatibility, these characteristics can be moderated by the actions of institutions that seek to propagate those innovations. Those institutions include R&D laboratories, government agencies, technology vendors, consulting firms and user groups. Based on previous www.ccsenet.org/ibr International Business Research Vol. 7, No. 10; 2014 researches (Attewell, 1992; Fichman, 2000; Swanson & Ramiller, 1997) , institutional propagating factors include promotion, advertising, pricing, technology simplification, technology sponsorship, subsidies, reputation, and industry competitiveness. Regarding the organization's actions, include adoption of e-service innovations, will be significantly influenced by propagating institutions.
The performance of information systems usually deeply rely on the information technology standard for the security and interconnectivity concerns (Li, 2004) . For avoiding the technological lockout effects, firms will seriously consider not to use a private or closed technology standard if they need to adopt a necessary innovation (Schilling, 1998) . Technological characteristics, such as networking protocol, are significantly influence the adoption of innovation (Kim & Song, 2009 ). In information technology field, most of open technology standards are developed and directed by official or industrial institutions (for example, the IEEE's WiFi standard workgroup). Therefore, this study considered the technology standardization as a kind of institutional factor affecting the adoption intention of e-service innovation.
Institutional Theory of Organization
According to institutional theory, an organization must satisfy its stakeholders to obtain the legitimacy for survival in competition environment. For earning the legitimacy, the organization's behaviors have to comply with the common shared value and norm of the stakeholders. Those common shared value and norm are presented on culture, politics, legal system, and industrial convention to constitute the institutional environment. The organization's behavior that comply with the institutions will be regarded as trustworthy and increase the legitimacy, so the organization tends to behave as the institution confined (Ashforth & Gibbs, 1990; Sharma et al., 2012) .
Since the organization's actions will be dominated by institutional environment, there is a tendency of organization to imitate the more successful organizations because they have the higher legitimacy. Such organization behavior was known as "organizational isomorphism." The notion that isomorphism, both structural and procedural, will earn legitimacy for the organization is widely supported in research (Dacin, 1997; Deephouse, 1996) . Although institutional theorists have done a lot of work on organizational problem, IS researchers still have few studies considering the institutional influence when investigating techno-social phenomenon (Liu et al., 2010) . Orlikwski and Barley (2001) argued that IS researchers usually ignore the institutional factors in research problem domain, and it risks promoting an overly rational and technologically or economically determined view.
Institutional theory claims that the institutional environment provides norms for organizational structures, practices and operations. According to these norms, the environment is gradually developing rule-like social expectations which direct the behaviors of industrial organizations. Hence, when a firm is deciding whether or not to adopt an e-service innovation, the institutional expectations and factors will affect the intention (Zsidisin et al., 2005) . The institutional expectations and influent factors can be categorized into three types of institutional pressures: mimetic pressure, coercive pressure and normative pressure (Liu et al., 2010) . Mimetic pressure comes from a firm's perception of competitor's success actions (Dimaggio & Powell, 1983) . The firm will benchmark how competitors operated and then to imitate these successful firms by adopting the same practice. Coercive pressure is meant by the pressure arises from political influences exerted by the powerful firms on which the focal firm relies (Teo et al., 2003) . Usually an industrial dominant company, like Wal-Mart, can utilize the coercive pressure on those product companies that highly depend on its sales channel to accept innovative application of information systems (Premkumara, 2000) . Normative pressure is defined as the pressure that originates from collective viewpoints among specific social contexts of what forms legitimate organizational behavior (Heugens & Lander, 2009 ). The shared norms among the industrial organizations will influence the behavior decision made by the firms hence the normative pressure is going to interference the adoption intention of e-service innovation as well.
Considering the diffusion of inter-firm e-service innovations is a techno-social question and the unit of analysis is organization, this study will adopt the suggestion of Orlikwski and Barley (2001) to include the institutional factors in research model. This study will empirically test the hypotheses on the impacts of institutional factors on the adoption intention of inter-firm e-service innovations.
Research Model
This study takes a broader prospective to define inter-firm e-services, which can be referred to any electronic delivery or interchange of services and information among firms. It probably is supply chain information integration, collaborative virtual design team, self-help online customer services, or other service delivered via electronic channel. In most cases, those e-services are quite complex either in process coordination or (Liu et al., 2010; Fichman, 2000) . This study draws hypotheses from the institutional factors and innovation characteristic for testing the direct and moderating effects on e-service innovation adoption.
As we discussed in previous section, information system performance highly depends on the information technology standard for the security and interconnectivity concerns. When a firm is considering the technological lockout effects after adopting a new e-service innovation, a private or closed technology standard could be a critical negative factor when making the decision. In information technology field, most of open technology standards are developed and directed by official or industrial institutions. Firms adopt open or standardized technology enabled e-service innovation can reduce the risk of technological lockout, thereby to increase the willingness to utilize. In most cases, inter-firm e-services innovation requires customer firms to open networking connection for integrating or interchanging the information resources. It might increase the risk of information leakage or attack by external hackers from information security viewpoint. Customer firms with standard information security policy usually have higher control on external networking connection. Therefore, this study considered the technology standardization as a kind of institutional factor affecting the adoption intention of e-service innovation.
H1. Higher technology standardization will increase the adoption intention of e-service innovation.
Previous researches indicated the decision of adopting innovation would be influenced by different types of propagating institutions. If a firm heavily promoted its e-services innovation to customer firms, it will probably positively influence on the adoption intention. To consider the complexity of e-services innovation will discourage customers to adopt it, a firm can provide customer with technical support or training programs on implementation and usage to speed up the diffusion. In addition, a goodwill or reputation of a firm can help it to win the trust and favorable impression from customers thereby to increase the adoption intention on the e-service innovation, therefore:
H2. Stronger propagating institutions will increase the adoption intention of e-service innovation.
Institutional mimetic pressure is prevalent in industrial environment around organizations. The image of success held by the firm adopting innovation will reinforce such pressure (Haveman, 1993) . In addition, complex technological innovation usually requires more organizational knowledge and absorptive capacity hence the firms will imitate the success innovation adopter with consideration of mitigating the information searching cost and risk of adoption (Fichman & kemerer, 1997) .
Institutional coercive pressure refers to the formal and informal pressure exerted by a number of external organizations on the organization to adopt some of the organizational action (DiMaggio & Powell, 1983) . Many e-services and innovative use is also possible from the mandatory institutional pressure. For example, Dell Computer requires its manufacturing vendor partners using electronic supply chain services innovation and the government requires companies to adopt the new International Financial Reporting Standards (IFRS) accounting principles arising from new information demand service innovation.
Institutional normative pressure is applied the relevant substantive organization and other organizations directly or indirectly linked relationship so that they can learn practice from each other to reduce costs and increase benefits. Thereby they will gradually produce similar values and ideas with each other, and they are considered over time logical way and ideas between groups would be formed and jointly follow the norms (Burt, 1987) . The more often shared between groups and practice these specifications, which will be self-reinforcing in its rightful place among populations, and therefore will not follow the norms of the organization or group of individuals produce behavioral stress. If an enterprise can adopt innovative e-services into a customer base that is essentially universally accepted norms, then the institution will regulate the pressure using the customer's willingness to have a significant impact on innovation adoption.
H3. Larger institutional pressure will increase the adoption intention of e-service innovation.
In spite of the focus on the institutional factors, characteristic of innovation is also important factor to the adoption of innovations. Rogers (1995) defines several intrinsic characteristics of innovations, i.e. relative advantage, trialability, compatibility, complexity and observability, which influence an individual's decision to adopt or reject an innovation. Since the unit of analysis is firm and the e-service innovation in business to business environment is specific to industrial context and needs, this study is interested in understanding the direct and moderating effects of innovation complexity on the adoption intention because B2B e-service www.ccsenet.org/ibr
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H4. More complex e-service innovation will decrease the adoption intention.
H5a. The complexity of e-service innovation will moderate the relationship between technology standardization and adoption intention.
H5b. The complexity of e-service innovation will moderate the relationship between propagating institution and adoption intention.
H5c. The complexity of e-service innovation will moderate the relationship between institutional pressure and adoption intention.
The complete research model is presented in figure 1 . 
Research Method and Data Analysis
In order to test the research hypotheses, this study used mail and online survey methods to collect data from a Taiwanese semiconductor manufacturing service company's customers, which are mainly IC design houses and integrated device manufacturers. After two rounds of pretests with 15 industrial experts, we finalized the questionnaire and sent it (by electronic or traditional mail) to participating companies which are the potential users of the semiconductor manufacturing service company's e-service innovation. Based on the customer contact list provided by the cooperative company, total 437 companies were invited to fill in this survey of which 297 responded. The informants of responded companies all hold managerial or higher positions. Among the respondent data, 34 observations were discarded because of missing values and invalid responses, which made the final sample size for the analysis 263. Of the respondents, 25.5% of the responses were from the Asia-Pacific region, excluding Japan; 12% were from Europe; 14.4% were from Japan; and 48.1% were from North America.
Instrument Validation and Descriptive Statistics
For instrument validation, a confirmatory factor analysis was performed to assess convergent and discriminate validity. The factor loadings of all measurement items ranged from 0.62 to 0.93, which indicates that convergent validity is moderately acceptable (the details of the validation information are given in Table 1 . We also assessed construct reliability by calculating composite reliability to respective latent variables as suggested by Segars (1997) . The estimates of composite reliability of latent variables ranged from 0.87 to 0.91, significantly higher than the threshold of 0.7 suggested by Jo¨reskog and So¨rbom (1989) . The Cronbach's α of all the latent variables exceeded 0.7, which is the threshold suggested by Sharma (1996) . Nevertheless, composite reliability cannot reflect the extent to which variance is captured by the constructs. Therefore, an average variance extracted (AVE) estimate is adopted to acquire this information. Fornell and Larcker (1981) suggested that an acceptable AVE estimate should be higher than 0.5 for a construct's measure. In this study, all AVE estimates, with ranged from 0.64 to 0.77, were above this cut-off value (detailed information of measurement reliability and validity are shown in Table 2 ). 
Hypotheses Test
The study employed the partial least squares (PLS) method to test the research hypotheses using open source software Visual PLS 1.04b1 (Fu, 2006) . Because this study considers the moderating effects of e-service innovation complexity, and the product-indictor approach of covariance-based structural equation modeling might be problematic (Chen et al., 2013) , we used PLS for the testing of moderating effects like other previous information systems studies (Limayem et al., 2007) . The test results show that all institutional factors have significant positive effects on e-service innovation adoption intention (ADT) at the significant level 0.05. Technology Standard (TES) has the largest path coefficient 0.261, which followed by the Institutional Pressure (INP) with the path coefficient 0.231 and the factor Propagating Institutions (PGI) has the smallest path coefficient 0.172. Not surprisingly, the complexity of e-service innovation (CPX) has significant negative influence on e-service innovation adoption intention. The path coefficient of CPX is -0.314 which exhibits the www.ccsenet.org/ibr
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Regarding the moderating effect of e-service innovation complexity on the effect of institutional factors on adoption intention, this study used three product indicators to measure the moderating effects of e-service innovation complexity on Technology Standardization, Propagating Institutions and Institutional Pressure. All the three interaction effects of innovation complexity with institutional factors are significant. Complexity negatively moderates the effect of Propagating Institutions factor and Institutional Pressure factor on e-service adoption intention. That means when the e-service becomes more complex, the influence of these two institutional factors is going to be decreased. On the other hand, the more complex the e-service is the higher influence of Technology Standardization factor places on adoption intension, which can be evidenced by the positive coefficient of the interaction effect between Complexity and Technology Standardization. Hence, the hypothesis H5a, H5b and H5c are supported by this study. The R2 of the model is 0.414; therefore, the overall institutional factors and e-service innovation complexity can explain 41.4% variance of the adoption intention (the model test results are shown in Figure 2 . 
Conclusion
Facing the keen and cruel competitions, firms are always seeking low cost, high quality ways to deliver their services and products to their customers. The fact is especially true to the firms in industrial value chain ecosystem due to today's business competition has already become a "chain-to-chain" rather than "firm-to-firm" competition. As the Internet technologies are getting mature, the potential of new information and communication technologies to transform business models, organizational structures, processes and the inter-firm relationship is now universally acknowledged (Chatterjee & Segars, 2001 ). More and more firms serve their customers through Internet or other electronic channels. The innovations of "e-services" are also dramatically growing and account for big portion of firm's services. Despite the firms started to innovate e-services to serve their customers, the factors affecting adoption intention are still not well understood.
Classical innovation diffusion model explains the adoption of innovation at individual level that is limited in explaining the e-service adoption behavior at firm level. Institutional theory has been well supported by empirical validation on the explanation power of the organizational actions, and identified the influences of institutional factors on innovation adoption as well. This study tries to understand the relationship between the institutional factors and the adoption intention of e-services innovation in semiconductor industry settings. With carefully designing the research architecture and collecting empirical data to test the hypotheses that draws from the related theories, this study found technology standardization, propagating institution and institutional www.ccsenet.org/ibr
International Business Research Vol. 7, No. 10; 2014 pressure are all have significant positive influence on the e-service innovation adoption intention, while the complexity of the e-service has significant negative influence on the adoption intention. In addition, the complexity of e-service innovation also has significant negative moderating effect on the effect of institutional pressure on adoption intention. The moderating effect of e-service innovation complexity is not significant on the influential path from technology standardization and propagating institution to the adoption intention.
Several theoretical implications can be drawn from these results. To our knowledge, moderating effect of innovation complexity on the relationships between institutional factors and the adoption intention of e-service innovation has not been discussed in prior studies. The results of this study are a starting point for relevant research and establish basic understandings of innovation adoption in inter-firm e-service. This study also expanded on the model proposed by Liu et al. (2010) , which only examined the effects of institutional pressures on eSCM adoption.
This study also has implications for practitioners and business managers. First, for the firm which likes to promote customers to adopt its e-service innovation, it should make sure the e-services are implemented with standard technologies for reducing the technological lockout effect risk of customers. This probably because customers enjoy the value provided by the e-service innovation but still would like to preserve the flexibility on choosing supply chain partners. Second, the e-service innovation firms can leverage the institutional pressures among the customers-in-competition to promote the innovation adoption and diffusion. Third, to establish propagating institutions for promoting the e-service innovation or strengthening the firm's reputation, or providing customers with complete training program and technological support are all helpful to increase the adoption intention of e-service innovation. Finally, not surprising, the complexity of e-service innovation will deter customer's adoption intention so that a firm should simplify the user interface and operation process of the e-service. Besides, because complexity of e-service innovation will negatively moderate the effect of institutional pressures, a firm should make the e-service complexity as low as possible when leveraging the institutional pressures to promote the e-service innovation. Since the moderating effects of e-service complexity are not significant on the other two institutional factors, it seems a reasonable strategy to set high priority to establish technology standardization and propagating institution when a firm wants to promote a e-service innovation.
This study has certain limitations although steps were taken during both hypotheses development and data collection. First, although the industry-specific path analysis was executed with a global sample size, specific cultural factors were not included in this study, and should be taken into account when applying the research results. Second, this study employed a cross-sectional design to examine the relationships between consumer's intention of e-service adoption and institutional factors, and so all hypothetical causal relationships can only be regarded as inferred rather than proven. Given the above limitations, further research should be cautious when explaining and applying the research results.
